Modulation of neuropathic pain by a glial-derived factor.
An unfortunate consequence of incomplete nerve injury is development of neuropathic pain and associated allodynia, a feeling of discomfort in response to benign stimuli. Nerve injuries induce alterations in cytokine expression by Schwann cells, locally at the site of injury, and by glia, remotely in the spinal cord. Although most cytokines are pronociceptive, one, glial cell line-derived neurotrophic factor (GDNF), appears to be antinociceptive. We have developed a novel method of delivering GDNF to the site of nerve injury. Using a model of partial nerve injury that reduces withdrawal thresholds to innocuous stimuli, we have found that local application of GDNF abolishes this allodynic behavior. Intrathecal application of GDNF stimulates expression of somatostatin, a neuropeptide with potential analgesic properties. Moreover, stimulation of dorsal root sensory neurons with GDNF in vitro increases cell content of somatostatin, which, in turn, leads to increased secretion in response to depolarizing stimuli. We suggest that GDNF exerts its anti-allodynic effect via somatostatinergic mechanisms. Our observations suggest new approaches for treating nerve injury that may prove useful in preventing delayed complications that contribute to long-term debility.